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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad, wherein a layer to be in direct contact with 
a polished surface of a wafer has a plurality of independent hollows, a uniform pressure over the 
whole wafer surface is given, high polishing accuracy for the wafer surface is assured, abrasive 
grains of sufficient density is kept, a high surface porous density and improved efficiency of 
polishing speed are obtained, reduction of time required for dressing and reduction of dressing 
frequency are attained, and there is no neccessity of providing a cushion layer on a rear surface 
suitable for the polishing pad requiring high flat accuracy of thickness and shape. 
SOLUTION: This is a polishing pad made of synthetic resin whose Shore hardness is not less than 
50, compression ratio is 1 .S'-S^Syo and compression recovery rate is not less than 50%. 
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=H NOTICES * 

ilPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polishing pad which performs flattening work 
processing of material in which advanced surface evenness, such as optical materials, such as a lens 
and a reflective mirror, a silicon wafer, a glass substrate for hard disks, a resin board for information 
storage, and a ceramic plate, is required, with stability and high polishing speed. It is preferred for 
especially the polishing pad of this invention to use the device with which an oxide layer, a metal 
layer, etc. were formed a silicon wafer and on it for the process which carries out flattening before 
laminating and forming these layers further. 
[0002] 

[Description of the Prior Art]The disk of the single crystal silicon called the silicon wafer which 
manufactures an integrated circuit (IC, LSI) as a typical thing of the material of which advanced 
surface evenness is required is mentioned. In order that a silicon wafer may form the semiconductor 
junction which can trust the various thin films used for circuit creation in manufacturing processes, 
such as IC and LSI, it is required that the surface should be evenly finished with high precision in 
each thin film creation process. 

[0003]Generally, a polishing pad adheres to the pivotable supported disc called a platen, and a 
semiconductor wafer adheres to the disk called the polishing head in which self-orbital motion is 
possible. Polish and flattening work are carried out by adding the polishing slurry which generated 
relative velocity between the platen and the polishing head, and made detailed particles (abrasive 
grain) suspended in the gap of a polishing pad and a wafer in both rotational movement. Under the 
present circumstances, when a polishing pad moves in a wafer surface top, an abrasive grain is 
pushed on a wafer surface in a point of contact. Therefore, polish of a processed surface is 
performed by the slide dynamical friction operation between a wafer surface and an abrasive grain. 
Such polishing work is usually called CPM polishing work. 

[0004]Polish operation in this CMP polishing process is performed by making the abrasive grain in 
the slurry which made detailed particles (abrasive grain) suspended hold to the polishing pad to be 
used- Therefore, polishing speed becomes high, so that the maintenance density of the abrasive 
grain of a polishing pad is high. For this reason, by using the porous material which usually has many 
holes as a polishing pad. and making an abrasive grain hold by a hole, maintenance density of an 
abrasive grain is made high and making polishing speed high is performed. In this porous material, in 
order to enlarge maintenance density of an abrasive grain, it is effective to increase the number of 
holes and to make the path of a hole small. 

[0005]Conventionally, as a polishing pad used for the above-mentioned highly precise polish, the 
polyurethane foam sheet whose void volume is generally about 30 to 35% is used. Art given in the 
Patent Publication Heisei No. 500622 [ eight to ] gazette which indicated the polishing pad which 
distributed a hollow microsphere or water soluble polymer powder to matrix resin, such as 
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pplyurethane. is also publicly known. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the polishing pad which uses the conventional 
polyurethane sheet has the following problems. 

[0007](1) Although the., flattening capability with an above-mentioned local polyurethane foam sheet 
used for the conventional CPM polishing work is excellent, since a compression ratio is small in it 
being at about 0.5 to 1 .0%, therefore insufficient of cushioning properties, it is difficult to give a 
uniform pressure to an entire wafer surface. In order to obtain sufficient cushioning properties, if it 
is necessary to raise void volume for making the compression ratio of a polyurethane foam sheet 
about 2% and void volume is raised, it will not be avoided that a compression recovery factor and 
surface hardness fall. If a compression recovery factor and surface hardness fall, the consolidation 
of a polishing pad will happen by repetition of opening of the compression in a polishing process and 
load, and the problem that process tolerance falls will arise. In order to prevent the fall of such 
polishing accuracy, a soft cushion layer is usually separately provided in the back of a polyurethane 
foam sheet, and polishing work is performed. Therefore, the flattening capability of the wafer surface 
of a polyurethane foam sheet is reduced substantially, and improvement in process tolerance has a 
limit. 

[0008](2) Polyurethane foam must be a closed cell in order that it may make a hole surface with a 
dressing, when a polishing pad causes blinding like the after-mentioned. Closed cell polyurethane 
foam is mixed under existence of a foaming agent, in a metallic mold, injection molding of it is carried 
out, it polymerizes, and, generally, makes a polyisocyanate compound and a polyhydroxy compound 
block-shaped foam. Thus, since the foam manufactured is formed when foam evaporates and 
expands, the hole, i.e., air bubbles, is a globular form, and 50 micrometers is the minimum, even if it 
is very difficult for the diameter of a hole to be 100 micrometers or less by average value and 
measures separately. For this reason, the maintenance density of an abrasive grain is not enough, 
[0009](3) If polish operation is performed using polishing slurry, grinding waste and the abrasive grain 
which deteriorated are got clogged in a hole, polishing speed falls, and it will become a cause of the 
crack (scratch) of the flat face of a polishing object, and a working characteristic will fall. And when 
micropore will be in a clogged state, it is very difficult to unearth processing refuse etc. thoroughly 
and to return them to an initial state. Then, a diamond wheel etc. are used, the work cutting off the 
pad surface of a dressing is performed, and the work which takes out and carries out the reuse of 
the field which the hole exposed like an initial state is done. However, since the hole of the present 
polyurethane foam is spherical and the diameter of a hole moreover averages, and it is about 100 
micrometers, in order to send the field of an initial state stably. While making a surface structure 
uniform, it is necessary to also make section structure uniform and to shave off with a dressing the 
portion which is equivalent to the diameter of a hole at least. Since the surface polish by a dressing 
can perform every [ slight thickness ], when carrying out the dressing of the polyurethane foam by a 
diamond wheel, as time required in order to shave off 100 micrometers, 1 to 2 hours is required for 
it. Also in order to be unable to perform wafer polish but to raise a wafer throughput in the 
meantime, it is required that the time which a dressing takes is shortened, and that dressing 
frequency should be lessened. 

[0010](4) In order to raise the accuracy of the surface smoothness of the surface of a polishing 
object, it has a meaning with important thickness accuracy of a polishing pad and accuracy of form. 
The foam block acquired by making the conventional polyurethane foam sheet above by a band saw 
etc. The thickness accuracy of the urethane sheet which is obtained by slicing and starting in 
thickness of about 1-2 mm, and was produced by doing in this way is about 5 to 6% in Ssigma, and is 
insufficient as accuracy required of the polishing pad of which highly precise surface smoothness is 
required. 

[001 1]According to art given in the above-mentioned Patent Publication Heisei No. 500622 [ eight 
to ] gazette, as a polishing sheet which has a hole, Only the example which uses a hollow 
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microsphere is indicated (example 1), the hole is spherical, and it is spherical and the diameter of a 
hole has an about 100-micrometer problem which is the same (1) - (4) as the above-mentioned 
polyurethane foam. 

[0012]The picture acquired by the scanning electron microscope of the commercial typical polishing 
pad (Rodel, Inc. IC^IOOO), When the number of holes is counted with the image processing device 

10 (made by Toyobo), the hole density of the surface is about 1 100^piece/mm^. and to make it still 
larger is demanded for the improvement in polishing speed. 

[0013]The purpose of this invention is to provide the polishing pad which the layer in contact with 
the processed surface of a direct wafer has many independent caves, and has moderate hardness, a 
compression ratio, and a compression recovery factor, and solves the problem of above-mentioned 
(1) - (4), and fills a demand and which does not need to provide a cushion layer in a rear face. 
[0014] 

[Means for Solving the ProblemjThis invention is a polishing pad made of a synthetic resin, and it is 
characterized by the Shore D hardnesses being 50 or more, and a compression ratio being [ 1 .3 to 
5.5% and a compression recovery factor ] not less than 50%. 

[0015]The polishing pad which has the above-mentioned composition does not need to provide a 
cushion layer, and it can perform highly precise polish, without spoiling flattening capability which a 
polishing layer originally has as a resiilt. That is, also locally and on the whole, process tolerance 
improves. 

[0016]The Shore D hardness of hardness is too low at less than 50, and in less than 1.3, a 
consolidation of a polishing pad all happens by repetition of opening of compression [ in / in a 
compression ratio / a polishing process ] and load, process tolerance falls, and if it exceeds 5.5%, a 
problem that flattening accuracy falls will arise. At less than 50%, a mist beam consolidation happens 
and a compression recovery factor is not preferred. 

[001 7]A compression ratio is 1.8 to 2.5% especially preferably 1.5 to 4.0% more preferably. It is 

preferred for a synthetic resin that they are thermoplastics, especially high rigidity thermoplastics. 

The higher one of a compression recovery factor, i.e., a direction near 100%, is good. 

[001 8]A compression ratio and a compression recovery factor are expressed with the following 

formula. 

Compression ratio (%) ==100 (T^-T2) / T^ compression recovery factor (%) =:100(T3"-T2)/(T^-T2) 
T^ - T^ use a cylindrical indenter 5 mm in diameter here, T^ : When load of the stress of 300 g/cm^ 
is carried out over 60 seconds from an unloaded condition. After considering it as stress of 300 
g/cm^ over 60 seconds from a state of thickness T3:T2 of a sheet when load of the stress of 1800 

g/cm^ is carried out over 60 seconds from a state of thickness T2:T^ of a ** sheet. It is the 

thickness of a sheet when it holds for 60 seconds to stress of 300 g/cm^. 

[0019]It is inside suitable for a polishing pad of this invention that it is cavernous content 

thermoplastics containing many independent caves. 

[0020]The above-mentioned composition can attain easily hardness of this invention, a compression 

ratio, and a compression recovery factor. 

[0021] 

[Embodiment of the Invention]As a synthetic resin which constitutes the polishing pad of this 
invention, The thermoplastics of high rigidity, i.e., a high compression elastic modulus, is used 
suitably as mentioned above, and, specifically, polyester resin, such as polyethylene terephthalate 
(PET), polypropylene (PR), polyethylene (PE), polyamide (PA), etc. are illustrated. 
[0022]If it is about a means to form many caves in a synthetic resin, the method of mixing 
immiscible nature thermoplastics to a synthetic resin (matrix resin), and forming this immiscible 
nature thermoplastics as a core is preferred. 

[0023]When using PET as matrix resin which constitutes a polishing pad, it is preferred for 
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immiscible nature thermoplastics that it is a thing containing at least one or more kinds in 
polystyrene system resin, poiymethylpentene system resin, and a polypropylene regin. 
[0024]By using the above-mentioned immiscible nature thermoplastics as thermoplastics which does 
not have compatibility in polyester, the path of a hole is small flat and, moreover, a cavernous 
content polyester system sheet layer with high density of a surface hole can be obtained. The 
"surface" is a meaning which is acquired by carrying out a dressing and also including the surface 
newly exposed from the inside of a sheet. 

[0025]When using PP and PE as matrix resin which constitutes a polishing pad, bridge construction 
type polymethylmethacrylate etc. are illustrated as suitable immiscible nature thermoplastics. 
[0026]It is a desirable embodiment to use polyester resin and to use the resin which mixed 
polystyrene system resin and specific polyolefin system resin by the specific weight ratio as 
immiscible nature thermoplastics as matrix resin which constitutes a polishing pad. Polystyrene 
system resin, poiymethylpentene system resin, and a polypropylene regin are specifically contained. 
When a (wt%) and said poiymethylpentene system resin content are set to b (wt%) and said 
polypropylene regin content is set to c (wt%) for said polystyrene-system-resin content in polishing 
pad composition resin, It is preferred that it is that with which it is satisfied of 0.01 <=a/(b-i-c) <=1 
c/b<=13 <=a+b+c<=50. 

[0027]In being so large that the amount of polystyrene system resin or the poiymethylpentene 
system resin used stops filling a mentioned range, In being so small that the tendency in which these 
immiscible nature thermoplastics carries out coarse-grained fraction powder is strong, nonuniformity 
occurs in a polishing pad surface and immiscible nature thermoplastics stops filling a mentioned 
range, although improved, a limit produces the above-mentioned nonuniformity to enlarge cavernous 
content of a sheet. 

[0028]A circular thing is preferred, although the shape of the polishing pad of this invention may be 
chosen by the device etc. to be used and a square, a rectangle, a polygon, a round shape, etc. may 
be any. 

[0029]It is also a suitable mode to establish the slot which is continuous state and carries out an 
opening to the end face of a polishing pad, the polishing surface, i.e., the independent cavernous 
polyester sheet side, of a polishing pad of this invention. The grinding waste of these slots etc. by 
which it was generated by polish are effective in discharging from a polished surface what may 
damage a polishing surface. As for a tooth depth, 0.1 mm - about 0.5 mm are preferred, and it is 
preferred to be formed in an independent cavernous polyester sheet side at intervals of about 1-5 
mm. The sectional shape in particular of a slot is not limited [ triangle / arc shape, ]. 
[0030]In order to acquire the same effect as an above-mentioned slot, it is a mode also with 
suitable also providing a breakthrough by the punching method etc. for a cavernous content 
polyester sheet. As for the distance with the adjoining hole, although in particular the size and 
allocation pitch of said breakthrough are not limited, as for the diameter of a breakthrough, it is 
preferred that they are 0.5 mm - about 5 mm. and it is preferred that they are 1.2 mm - 12 mm. If 
the diameter of a breakthrough is too large, a polishing effect will fall, polyester sheet intensity also 
falls, and if too small, the effect of a breakthrough will not be demonstrated enough. If distance with 
the adjoining hole is too small, polyester sheet intensity will fall, if too large, the density of a 
breakthrough will become small too much and an effect will no longer be acquired enough. 
[0031]It faces performing polishing work using the polishing pad of this invention, and it is a suitable 
mode to use a publicly known auxiliary agent, for example, lubricant and abrasive soap, and the 
slurry which made abrasive soap, such as alumina, Seria, and silica, and these specifically distributed 
and suspended at water or a liquefied organic compound is illustrated. 

[0032]Below, the still more concrete characteristic and its manufacturing method are described 
especially about a suitable void containing polyester film as a polishing pad of this invention. As for 
detailed void volume, it is preferred that it is more than 10 volume %, it is more desirable especially 
preferred that it is 20 to 80 volume %, and a void containing polyester film is 25 to 50 volume %. As 
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for a second order transition point, although it does not limit, it is preferred that it is not less than 
65 **. If the density of a hole does not become high but void volume exceeds 80 volume % by less 
than 10 volume %. the intensity of a p^d will fall. 

[0033]Void volume is calculated by void volume (%) =100x (true-specific-gravity-apparent specific 
gravity) / true specific gravity, 

[0034]Polyester for manufacturing a suitable independent cavernous content polyester sheet in this 
invention. It is polyester which makes carry put the polycondensation of aromatic dicarboxylic acid, 
such as terephthaiie acid, isophthalic acid, and naphthalene dicarboxylic acid, or ester of those, and 
the glycols, such as ethylene glycol, a diethylene glycol, 1 ,4-butanediol. and neopentyl glycol, and is 
manufactured. 

[0035]. [ whether these BORIESUTERU carries out the direct reaction of aromatic dicarboxylic acid 
and the glycol, and ] It manufactures by methods of having carried out the ester exchange reaction 
of the alkyi ester and glycol of aromatic dicarboxylic acid, such as carrying out a back 
polycondensation or carrying out the polycondensation of the diethylene glycol ester of aromatic 

dicarboxylic acid. 

[0036]As an example of representation of above-mentioned polyester, polyethylene terephthalate, 
polyethylene butylene terephthalate, the polyethylene 2. 6-^naphthalate, etc. are mentioned. This 
polyester may be a homopolymer and may be the copolymer which carried out copolymerization of 
the third component, anyway, the polyester used in this invention — an ethylene terephthalate unit, 
a butylene terephthalate unit, or an ethylene-2,6-naphthalate unit ~ more than 70 mo! % — more 
than 80 mol % and polyester which is more than 90 mol % still more preferably are preferably 
preferred. 

[0037]The non-compatibility nature thermoplastics used for manufacture of a cavernous content 
polyester sheet in this invention must be a thing of immiscible nature at the above-mentioned 
polyester. Specifically, polystyrene system resin, polyolefin system resin, poly acrylic resin, poly car 
BONE polysulfone system resin, etc. and the resin that makes these the main ingredients 

are raised. As desirable resin, resin containing one or more sorts of polyolefin system resin, such as 
polymethylpentene system resin and a polypropylene regin, and polystyrene system resin is 
especially suitable to use together. 

[0038]Polystyrene system resin is thermoplastics which includes polystyrene architecture as a basic 
building block, It is a meaning which contains graft polymerization or the modified resin which carried 
out block copolymerization for other monomer components other than homopolymers, such as 
ATAKU tick polystyrene, syndiotactic polystyrene, and eye SOTAKU tick polystyrene. As this 
modified resin, a mixture with resin, such as high-impact-polystyrene resin, denaturation polystyrene 
resin, and polyphenylene ether that has compatibility to homopolymers or these resin further, is also 
illustrated. 

[0039]The manufacturing method of the cavernous content polyester sheet suitable as a polishing 
pad in this invention for below is explained. By the method which applied to this method 
correspondingly also when other matrix resin was used, a polishing pad is producible, 
[0040]In this invention, the polymer mixture with which polyester and this polyester were made to 
mix the thermoplastics of immiscible nature first is manufactured. After this polymer mixture mixes 
the chip of each resin and carries out melt kneading within an extrusion machine, for example, the 
method of obtaining by extruding and solidifying — it solidifying after kneading both resin and with a 
kneading machine, beforehand, The chip which added the thermoplastics of immiscible nature, 
carried out stirring distribution, and was obtained in polyester in the polymerization process of the 
method of performing melt extruding again and solidifying from an extrusion machine and polyester 
can be obtained by methods, such as the method of performing melt extruding and solidifying. The 
polymer sheet (unextended sheet) produced by solidifying is usually a thing of non-orientation or a 
weak oriented state. The thermoplastics of immiscible nature takes in polyester the gestalt which it 
was spherical or was distributed in various shape, such as an ellipse globular shape or the shape of 
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thread, in polyester, and exists in it. 

[0041 3ln the above-mentioned polymer mixture, an inorganic particle cgn be contained if needed for 
adjustment of a detailed cave, or adjustment of the slide nature of a film. Although cerium oxide, 
zirconium oxide, an aluminum oxide, chrome oxide, titanium oxide, a silicon dioxide, calcium 
carbonate, barium sulfate, etc. are illustrated as an inorganic particle, it is not limited in particular. 
[0042]In this way, orientation treatment is carried out to at least 1 a?<is by extension (inflation 
extension) by extending by the extension (tenter extension) and pneumatic pressure by grasping and 
opening the obtained polymer mixture with the extension (roll extension) and the clip between the 
rolls which had the speed difference further, etc. At this time, exfoliation takes place by an interface 
with the immiscible nature thermoplastics distributed in polyester and polyester, many caves occur 
in a polymer mixture, and a cavernous content polyester sheet is formed. 

C0043]Although the addition of immiscible ************** changes with quantity of the detailed 
pave made into the purpose in the polyester mixed in polyester, its three to 50 weight section is 
preferred to polyester 100 weight section in it, and its ten to 40 weight section is especially 
preferred in it. In less than three weight sections, increasing the generated amount of a detailed 
cave has a limit. When an immiscible nature thermoplastics addition is increased, it becomes high, 
the density of a surface hole becomes high, and it is desirable, but if 50 weight sections are 
exceeded, the heat resistance and intensity which polyester film has may b^ spoiled greatly, and are 
not preferred. 

C0044]As mentioned above, since the polishing pad of this invention can be manufactured by 
extrusion molding, it can be controlled by density change of a thickness direction to about 1 to 2% 
as compared with the conventional polyurethane system polishing pad (density change is 1 5 to 20%). 

[0045]The conditions which carry out orientation treatment of this polymer mixture are closely 
related to generation of a detailed cave, therefore, a flat knot — the conditions for attaining a target 
-^-^ for example, when the serial biaxial stretching process most generally performed is mentioned as 
an example, after carrying put roll extension of the continuation sheet of this polymer mixture at a 
longitudinal direction, in the case of the serial biaxial extending method which carries out tenter 
extension, it is as follows crosswise. In order to generate many detailed caves in roll extension, it is 
preferred to make temperature into the secondary transition temperature of +30 ** or less of 
polyester, and to make draw magnification into 1,2 to 5 times. In order to be stabilized without 
fracturing in tenter extension and to form a sheet, it is preferred for temperature to be 80-150 ** 
and to make draw magnification into 1.2 to 5 times. However, it is not restricted to these methods. 
[0046]Cavernous density, void volume (expansion ratio), the size of a cave, shape, etc. are acljusted 
with the addition of immiscible nature thermoplastics, an extension method, draw magnification, the 
character of the inorganic particle added if needed, an addition, etc. When conventional polyurethane 
was used, void volume was restricted to 30 to 35%, but according to this invention, void volume can 
be easily adjusted to the still wider range. 

[0047]It is [ extension method ] usable in both uniaxial stretching and biaxial stretching. According 
to the biaxial-stretching method, about heat resistance and a physical property, the outstanding 
cavernous content synthetic resin made sheet is obtained, but that in which thickness exceeds 500 
micrometers is difficult, and needs to set several sheets to about 1 mm which is the thickness of 
the polishing pad by which normal use is pasted together and carried out In the case of a uniaxial- 
stretching method, a 1-mm-thick cavernous content synthetic resin made sheet is easily producible. 
Although it is inferior in heat resistance as compared with a biaxiahstretching method, the 
temperature at the time of polish does not exceed 50 **, it is below the glass transition temperature 
of a synthetic resin, and a practical problem does not arise. 

[0048]The density of the hole of the surface of the cavernous content polyester sheet 
manufactured as mentioned above, when immiscible nature resin is added and it extends to length 
and 2.5 times each wide so that it may become 30% of void volume, the density of the hole of the 
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surface of the sheet obtained also becomes thousands-^1 5,000 piece [/mm ] , is markedly boiled as 
compared with the polishing pad obtained by conventional technology, and there is. [ much ] Since 
there are many the diameter of a hole being small and numbers, abrasive grain maintenance density 
becomes large. As a result, the improvement in polishing speed can be attained. 
[0049]It becomes possible for the Shore D hardness to realize a compression recovery factor 65 or 
more 80 to 90% also as 2% of which the compression ratio of a cavernous content sheet is required 
by the polishing pad of cushion layer needlessness by use of the thermoplastics of the high 
compression elastic modulus illustrated with a cavernous content polyester sheet. That is, the 
polishing pad for the CMP polishing work of cushion layer needlessness is obtained. 
[0050]The shape where the shape of the cave of the cavernous content polyester sheet 
manufactured by the above-mentioned method is an ellipse form (A) with long shape where it saw 
from the direction of the surface as shown in drawing 1 , and it saw from the thickness direction is 
dished [ with a shallow bottom ] (B). The shape of this hole is determined by the draw magnification 
of the lengthwise direction of a sheet, and a transverse direction, in order to carry out lateral 
orientation after vertical extension, a lengthwise direction (sheet longitudinal direction) serves as a 
m^or axis, and a transverse direction and a thickness direction usually serve as a minor axis. As a 
major axis, what is about 1-5 micrometers can manufacture 1-4 micrometers and the depth as 5-30 
micrometers and a minor axis. Thus, since the hole in which especially a thickness direction is far 
smaller than the diameter (about 100 micrometers) of a hole of the polishing pad of conventional 
technology is acquired, shortening of the time which a dressing takes is attained by leaps and 
bounds, 

[0051]Since thickness regulation can be carried out by extrusion molding by a T die when 
manufacturing the cavernous content thermoplastic resin sheet which constitutes the polishing pad 
of this invention, the sheet thickness accuracy within a field is high, and it can store to about at 
least 1 to 2% in Ssigma. in the urethane foam of the present slice machining, it is clear that it comes 
out at most, is about 5 to 6% in Ssigma, and is a polishing pad which has the smooth nature excellent 
in this invention as mentioned above. Since it has this surface smoothness immediately after 
manufacture, the effect that the head end process of a polishing pad can be simplified is also 
acquired. 

[0052]The continuous process which is the usual film manufacturing process is applicable to 
manufacture of the cavernous content thermoplastic resin sheet which is a polishing layer of the 
polishing pad of this invention. It compares with what each process cannot but depend on a batch 
process like the conventional foaming urethane sheet like a foaming process, cross linking agent 
addition and a mixing process, an injection molding process, and a slice step, and a process is easy 
and it can manufacture by low cost. 

[0053]The cavernous content thermoplastic resin sheet of this invention can be created by arbitrary 

thickness. Therefore, naturally the about 1-mm thing adopted with the present polyurethane can be 

created, and the thing of the thickness not more than it can also be manufactured. 

[0054]By not less than 130 **, preferably, the detailed cavernous content thermoplastic resin sheet 

which carried out stretching treatment can raise the dimensional stability in an elevated 

temperature, if heat setting is performed above 180 **, and the endurance to local frictional heat is 

improved. 

[0055] 

[ExampleJPET which is high rigidity thermoplastics considering the example of this invention as a 
synthetic resin is used, and it explains based on the example used as the sheet which contains 
many independent caves using immiscible nature thermoplastics. 

[0056]A cylindrical indenter 5 mm in diameter was used for the compression ratio and the 
compression recovery factor, they measured T-j - T3 at 25 by TMA by Mac Saiensu-Sha, and 

asked for them by the following formula. 
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[0057] 

Compression ratio (%) =100 (T^-T^) / compression recovery factor (%) =^100(T3-T2)/(T^-T2) 
: When load of the stress of 300 g/cm^ is carried out over 60 seconds from an unloaded 

condition. After considering it as the stress of 300 g/cm^ over 60 seconds from the state of 
thickness T3:T2 of a sheet when load of the stress of 1 800gC/cm ] ^ is carried out over 60 seconds 
from the state of thickness T2:T^ of a ** sheet, It is the thickness of a sheet when it holds for 60 
seconds to the stress of 300g[/cm ] ^. 

[0058](Creation of the polishing pad sample 1) The mixture of polyethylene terephthalate (PET) 85 
weight section of intrinsic viscosity 0.62 and polystyrene (Mitsui Toatsu Chemicals. Inc. make TOPO 
REXX 570--57U) 15 weight section of the melt flow index 2.0 is supplied to a vent type twin screw 
extruder. It kneaded, and from the T die of the extrusion machine, it extruded to cooling drum lifting 
with a temperature of 30 **, and the 1 800"-micrometer-thick unextended sheet was obtained. Then, 
this unextended sheet was heated at 85 **, and 3.4 times as many vertical extensions were given 
with an extension roll. Subsequently, it heated at 1 20 ** and 3.2 times as many crosswise 
extensions were performed by the tenter. Thus, the thickness of the obtained sheet was 235 
micrometers, apparent specific gravity was 1.005 and the void content was about 30%. This 
cavernous content polyester sheet was laminated via four sheets and an adhesives layer, and the 
O.QS-mm-thick sheet (cavernous content polyester sheet 1) was obtained, after having boiled (the 
cavernous content polyester sheet 1), receiving and performing punching treatment of 2 mm in 
diameter, and a 5~mm pitch, it pierced to 300 mm in diameter disc-^like, and was considered as the 

polishing pad sample 1. Thus, as for 13500-piece/mm^ and a compression ratio, the cavernous 
density of the Shore D hardness of the compression recovery factor was [ obtained polishing pad 
sample 1 ] 67 75% 1.9%. 

[0059](Creation of the polishing pad sample 2) The slot of the shape of a lattice 2 mm in width and 
0.4 mm in depth was formed in the surface of the cavernous content polyester sheet 1 used for 
production of the polishing pad sample 1 at intervals of 10 mm, and it pierced to 300 mm in diameter 
disc-like, and was considered as the polishing pad sample 2. Thus, the obtained polishing pad sample 
2 is the same with the polishing pad sample 1, and the cavernous density of the Shore D hardness 
of the compression recovery factor was [ 13500 piece/mm^ and compression ratio ] 67 75% 1.9%. 
[0060](Polishing pad sample 3) Supply the mixture of polyethylene terephthalate (PET) 85 weight 
section of intrinsic viscosity 0.62, and polypropylene (Sumitomo Chemical FS2011) 15 weight section 
of the melt flow index 2.5 to a vent type twin screw extruder, and it is kneaded, From the T die of 
the extrusion machine, it extruded to cooling drum lifting with a temperature of 30 **, and the 3500- 
micrometer-thick unextended sheet was obtained. Then, this unextended sheet was heated at 125 
**, and 5 times as many vertical extensions were given with an extension roll. Subsequently, it 
heated at 165 ** by the tenter, and 5 times as many crosswise extensions were performed. Thus, 
the thickness of the obtained sheet was 230 micrometers, specific gravity was 0.59 and the void 
content was about 35%. Furthermore, this cavernous joint-right sheet was laminated via four sheets 
and an adhesives layer, and the 0.94-mm-thick sheet (cavernous joint-right sheet 2) was obtained. 
[0061] After performing hunching processing of 2 mm in diameter, and a 5-mm pitch to the surface 
of the obtained cavernous joint-right sheet 2, it pierced to 300 mm in diameter disc-like, and was 

considered as the polishing pad sample 3. As for 1 1 500-piece/mm^ and a compression ratio, the 
Shore D hardness of the compression recovery factor was [ cavernous density of the polishing pad 
samples] 58 68% 2.1%. 

[0062](Polishing pad sample 4) IC~1000A21 (upper layer) / SUBA400 (lower layer = cushion layer) 
layered-product pad (made by Rodel, Inc.) which is a commercial polishing pad made from 
polyurethane were made into the polishing pad sample 4. 
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[0063](Polishing pad sample 5) Use ******** of polyethylene terephthalate 90 weight section of 
intrinsic viscosity 0,62, and polystyrene 10 weight section of the melt flow index 2,0, and by the 
same method as (the cavernous content sheet 1). Vertical extension and crosswise extension were 
carried out and the 1 70-micrometer-thick cavernous content sheet (cavernous content sheet 3) 
was produced. The specific gravity of the obtained sheet was 1,31 and cavernous content was 6%. 
After laminating five sheets of this sheet via the adhesives layer and using it as a 0.85-mm-thick 
sheet like the polishing pad sample 1 , punching treatment was performed, and it pierced to 300 mm 
in diameter disc-like, and the polishing pad sample 5 was obtained. As for 1 000-piece/mm^ and a 
compression ratio, the Shore D hardness of the compression recovery factor was [ cavernous 
density of the polishing pad sample 5 ] 70 89% 0.7%, 

[0064](Polishing pad sample 6) Use ******** of polyethylene terephthalate 60 weight section of 
intrinsic viscosity 0,62, and polystyrene 40 weight section of the melt flow index 2,0, and by the 
same method as (the cavernous content sheet 1), Vertical extension and crosswise extension were 
carried out and the 340-micrometer'^hick cavernous content sheet (cavernous content sheet 4) 
was produced. The specific gravity obtained (cavernous content sheet 4) was 1.31, and cavernous 
content was 6%. After laminating three sheets of this sheet via the adhesives layer and using it as a 
1 .02-mm-thick sheet like the polishing pad sample 1 , punching treatment was performed, and it 
pierced to 300 mm in diameter disc-like, and the polishing pad sample 5 was obtained. As for 23000-- 

piece/mm^ and a compression ratio, the Shore D hardness of the compression recovery factor was 
[ cavernous density of the polishing pad sample 5 ] 48 45% 6.0%. 

[0065][Polish evaluation] It was used for evaluation by having used as the processing material the 
wafer in which a 5000-A Si02 film was formed on the single-crystal-silicon surface, and polish 

evaluation was performed on condition of the following. As a polish device, general lap master / 
LM15 (phi 4-inch correspondence) were used as a test polish device, moreover — as polishing 
slurry — Seria (Ce02) — sol (made by the Nissan chemicals company) was used. The wafer which 

is a work material is held on water adsorption / standard backing material (NF200) conditions to a 
polishing head. Stick the above-mentioned polishing pad samples 1-6 on a platen (polishing pad 

buck), respectively, fix to it, and as polishing pressure as relative velocity between 200g/cm^, a 
polishing head, and a platen, 30 m/min was given, polish operation was performed for 2 minutes in 
polishing slurry speed-of-supply 1 10 cc/min, and polishing speed was measured. 
[0066][Non-uniformity evaluation] Rmax and Rmin were measured about 25 polished surfaces of the 
phi4 inch wafer after polish using the sensing pin meter, the numerical value (%) by formula lOOx 
(Rmax -Rmin)/(Rmax-*-Rmin) was calculated, and it was considered as the evaluation result of Non- 
uniformity of the whole wafer surface. The result was shown in Table 1. 
[0067] 
[Table 1] 
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mmmm (A/mi n) 


Non-uniformity (%) 


1 msm) 


16 0 0 


7. 8 


2 msm) 


1 8 0 0 


7. 1 


3 mmm) 


14 0 0 


8. 5 


4 iimm) 


9 8 0 


1 0. 5 


5 iimm) 


6 5 0 


20. 5 


6 (.mm) 


9 5 0 


2 0.5 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings; any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A polishing pad made of a synthetic resin, wherein the Shore D hardness is 50 or more and 
a compression ratio is [ 1.3 to 5.5% and a compression recovery factor ] not less than 50%, 
[Claim 2]The polishing pad according to claim 1 being cavernous content thermoplastics which 
contains many independent caves inside. 



[Translation done.] 
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[00 5 8] (W^/-? Kf- 1 (DWm 
0.. 6 2(DJK!J3^5^U:/x h (PET) 85 

MMUt^^j^Vyu — i>7'yi;y^2. otD/KUxf^i/ 
> (H^j:mffi*5C^tt}!!b-JKUs/i?^5 7 0-5 7 

u) 1 5»»a5t«iii^ti^'<>'bS;-«)Jfffia('#llt 

\^xmmu ^<ojfwa©T^v J;"?. ms3o°c©}^ 

SPK7A±{c:JfLttlLT. ;?^1800At m<D^mW v' 

30 - h Sr#fco §1 tilt . r. (D*®#i/- b ^ 8 5 °C\m 
M#o-/HrT3. 4moi!ffi#^JtLfc, <ifeV^ 
1 2 O'CfiJPfiLTx^'^— -C3. 2{gWi|iI;^|B]M 

3 5 At m-e. I.*4-tJtfi« 1 . 0 0 5, ^?L*{±*tl 3 0 

%4ft. ^^^HUfSr^LT^lU )¥^?^0. 9 5mm(D 

?M-&^r3K!J^;xx^Vv'-M) ^l^>5)-LTEg2mni, 
5mintfi/^0/N°:/^>^i!ia*ffofcft, ES3 0 0 
40 mm(75nffi^;t{:iJT*>&t> mm^<y Kf-V7°/H i: L 
fco r CD i 5 L-C# & tifcW«^^° Y^y^fV 1 }4, 
1 3 5 0 om/mm' , BE«*tt 1 . 9 %. 
JE^lHl«*tt 7 5%, 3 T DSISfi: 6 7 r-fc o It.. 

[0 0 5 9] imm^^y v^yy/v2(Difm mm-'^y 

— M (D*S{c: 1 0 mmfflPitfil'1 2 mm, jsg^O. 4 m 

mcDft^^^roitlr^i^figL, ttS3 0 OmmWR^Kt^iCfi- 

so 1 i in D< , 1 3 5 0 Ofli/mm' , BE«^ 
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1 . 9 %, JE^iHim^d 7 5%. -> 3 T nm&it 6 7 

[0 0 6 01 (mmy< y Y^yf;v 3 ) m^'^S. 0 . 6 

2(D-^^}3L^U>'y'Vy^U~V (PET) 8 5**^15 

(ffiS:^t:^®F s 2 01 1) 15 mm^tnu^m^^ 

U 5^»Wl|li;^|^i)S#5r^f•o;fc„ ^(Dj; 5 t-LT#fcti 
fc v-— h ff^W-^ii 2 3 0 mt?, ibBfl 0 . 5 9, 
*{±*t) 3 5 fc„ ^ b w (D^rl^^^t V^A 
tfcs ^»lr!!lSr^LT^lLTJ¥^0. 9 4mm(7)v'- 

b (^S^^i/-b2) ^#fc. 

[0 0 6 1] #fetl.fcS^|il^^v^- h 2<©«ffi}c:it#2 
mm, 5mmt''5'g^(^5/^>'f-i^i5^■JpX^^teL:fcft, itS 
3 0 0mmroP3*54^fciT-b^#. Kf'i^T'^'PS 
t Lfz., W^^<y Kf-^^7°yW3tD2g^l^g{41 15 0 0 
m/mm , £E«*ii2. 1%, JBE^|iim*« 6 8 %. 
H T DffiUfi 5 8 T-fc o 

[0 0 6 2] s/ Kf - i^y/W 4 ) TlilSro y W 

^^-SWU^-^y KT'fcSs IC-1 000A2 1 (± 

ji) /SUBA4 0 0 (.Tm=^yi^Bym} msi^y< 

s/K SrW*/-«s/Kf-V7"/P4tLfCo 
[0 0 6 3] ^-r/yv 5 ) m^^& 0 . 6 

2K)5Ky J^^V->-x^7^ h 9 oaSgpi^ywh^ 
o — Vyfvi^T.^. 0©/KU:^f'w^'l 0MSg|5i;<7) 

i "9 , 8Bi#S.t>'i|'S:&[R]®#^*JiL. ff^ 1 7 0 M 
T^n^mt-M'y- h . (^m*'^- h 3 ) bfco 

#^tlfcv'-hCDi:t;a«l. 3 1T\ ^?l^^^*{t6% 

S«^J*^ifrL-r5fe«SLtff^0. 85mm« 
h t Lfc:^t/'?>^y;/^!ia?rl(IL, ES3 0 Om 

Wa^-^S/ Kf-i^7°/U5(D^S^S{il 0 0 Ofi/mm 
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' , ff«*f4 0. 7%, fE«ilEim*(±8 9%, v/gTD 
a!Att7 Otffeofdo 
[0 0 6 4] (W»/<s/ K-9-V7°/W6) @*li*0. 6 
2(OJK!;3if=-i/>7^I/7^ I/— h 6 0M*$|5i:^/H-7 
r>"rs'^;^2. 0©5K!J:^^l'V40M*g|5t® 

t-t f9 , IKM#St;«ti*-|p]S#lrllifeL, ff^3 4 0 

#p>tifc (^mw->-N4) roitam. 3 1-^.^ 

10 6 %-efeo r O V— h ^W*^'^ ■> Y^y 

1 . 0 2mm(Di/- h t bfc^l'/-?i^^:/^^*aStr* 

Ls its 3 0 0mmron«4^(Cfl-*>fet, W^/^y Ki^ 
y:f)\' 5 Sr#fc„ ff^/N° Kf - :/y>'i^ 5 (7?^^«*{4 2 
SOOOffl/mm' . ff^*{±6. 0%. JE^IUWfi 
4 5 V- 3 T DfflSti 4 8 -t?*5o fco 
[0 0 6 5] [W^ITffi] ^gfs V- y 3 :/«ffi(C 500 
O^i^i/;^ hn-AOS i O2 K^JFMLfc!?3:/N— 

*7-;/:/-^;^^-/LMl 5 ((^ 4i'>'^>5ifj£) Sr'ffiffi 
L^S:„ •^imMy^'7^)~-h\^X\%. ±])T (CeOa ) 

$^-C'fe5'>:3^/^-^7K@5»/tl*^<S'^^^^~W (NF 2 
0 0) *#t-cffti$u (W»^->K^jt^) 

m^L. W«J±;^ t LT 2 0 0 g / c m' . WB^y 
h't-l/yy'ymo^MMMtl-X. 3 0m/min^# 
W»X7y— W*&3iSl 1 0 c c/m i n\CX2^ 

[00 6 6] [Non-uniformityff ffi) W^^n 4> A-iV 
f-tDi^Ji/N— tDWIiffi2 5®FJf^-O^^TRlnax , Rmin 
^tt4tW-Sr€fflL-Ca3£L. iCl 0 0 X (Rmax -Rmi 
n ) / (Rmax +Rmin ) iSlfcIt (%) 
3:./N-g^f;f:tONon-uniformity«>iftf|g:S:t Lfc„ 
f4«l{^*Lyho 

[0 0 6 7] 

[^1] 
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mmm& <A/min) 


Non-uniformity (%) 


1 i^&W) 


16 0 0 


7. 8 


2 mmm) 


18 0 0 


7. 1 


3 mmm) 


14 0 0 


8. 5 




9 8 0 


10.5 


5 (it**OT) 


6 5 0 


2 0, 5 


6 amm) 


9 5 0 


2 0.5 



[mi] :^?tm<Dmmiy~- \-(omm^nmi<r)M^(Dm* 

imi] 

CA) 

c :> 



(B) 



